The function of ascorbate with respect to prolyl 4-hydroxylase activity.
1. Incubation in the presence of 2-oxoglutarate and oxygen inactivates prolyl 4-hydroxylase (prolyl-glycyl-peptide, 2-oxoglutarate:oxygen oxidoreductase, EC 1.14.11.2), with a t 1/2 of 80 s at 37 degrees C. This inactivation is not affected by the presence or absence of the prolyl peptide substrate or added Fe(II). 2. This inactivation can be prevented by either ascorbate or dithiothreitol. It can be reversed by dithiothreitol but not by ascorbate. 3. Although the iron-containing form of prolyl 4-hydroxylase requires ascorbate for activity, ascorbate is not stoicheiometrically consumed in the reaction catalysed by the enzyme. Ascorbate cannot be replaced by alloxan, lactate, NADH plus phenazine methosulphate, dithiothreitol or L-cysteine. 4. Ascorbate has a double function with respect to prolyl 4-hydroxylase activity. On the one hand, it is required to initiate the reaction when the enzyme has become oxidized during isolation. On the other hand it is required for the protection against inactivation induced by 2-oxoglutarate and oxygen, presumably by preventing S-S bridge formation. The latter function may be of physiological importance.